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A B S T R A C T   
With growing strain on mental health services, greenspace interventions could be a promising addition to current health and social care provisions as they have the 
potential to be widely accessible for people within their own communities and used alongside a variety of treatment plans. Despite promising progress in greenspace 
research, the underlying mechanisms and processes of greenspace interventions are still unclear. Without knowing these it is impossible to understand why pro-
grammes work and how best to replicate them. To address this gap this review uses realist methodology to synthesise the international evidence for greenspace 
interventions for mental health in both clinical and non-clinical populations. Forty-nine full text articles are included in the review and the underlying contexts, 
mechanisms, and outcomes of the interventions identified and refined into an original overriding theory under three themes of Nature, Individual Self, and Social 
Self. The interaction of these three factors represents a new conceptual framework for greenspace interventions for mental health and shows what works, for whom, 
and in what circumstances. The findings of this review are not only theoretically novel but they also have practical relevance for those designing such interventions 
including the provision of recommendations on how to optimise, tailor and implement existing interventions.   
1. Introduction and background 
The beneficial effect of nature on human health and wellbeing is a 
concept that has been widely accepted since the 1800s (Hickman, 2013). 
Since then international agreements and organisations such as the World 
Health Organisation (WHO) have supported the establishment and 
maintenance of urban greenspaces to promote health and wellbeing, and 
have reviewed their effectiveness in contributing to healthy, sustainable 
cities (WHO, 2017). Within public health the positive effects of green-
space are becoming increasingly publicised (van den Berg & van den 
Berg, 2014). The WHO defines public health as ‘the science and art of 
preventing disease, prolonging life and promoting health through the orga-
nized efforts of society, organisations, public and private, communities and 
individuals’ (Acheson, 1988). Public health therefore encompasses all 
public and private organisations and all resources that aim to positively 
impact the health of the whole population. From a public health 
perspective greenspace can be defined and characterised by its ability to 
provide healing and ‘green care’ (Haubenhofer et al., 2010). Greenspace 
can be used to achieve health outcomes, such as a reduction in stress or 
an increase in positive mood, in a variety of settings from public parks 
and woodlands to gardens in hospitals and care homes (Frumkin, 2013). 
Understanding and recognition of how greenspace can contribute to 
public health is potentially significant for addressing numerous physical 
health-related issues, such as obesity, but is equally important to facil-
itating good mental health and addressing negative mental health. 
The term ‘mental health’ is most commonly used to describe the state 
of a person’s psychological wellbeing, running on a continuum from 
positive mental health to poorer mental health (Pilgrim, 2017). For this 
review, we are interested in how greenspace interventions might be 
effective in improving mental health in those who have a poor mental 
health diagnosis, or in those who have expressed concern about their 
own mental health. While ‘mental health’ is neither positive nor nega-
tive by definition (Pilgrim, 2017), the population inclusion criteria for 
our study means that the term, in this review, is more likely to represent 
a continuum of states from mild to moderate low mood to severe mental 
ill health. It is estimated that one in four people in the UK will experience 
a mental health problem at some point in their life, the most common 
being anxiety and depression (Kendrick et al., 2015). One of the benefits 
of using nature to aid mental health recovery is that it can be used 
alongside a more typical medicalised treatment plan such as talking 
therapy and interventions could potentially be implemented anywhere. 
Indeed, greenspace interventions could be a promising addition to both 
current health and social care provisions as they have the potential to be 
low-cost and widely accessible for people within their own communities 
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(van den Berg & van den Berg, 2014). 
Previous systematic reviews of greenspace interventions for mental 
health improvements have provided some evidence of their effective-
ness (Bowen et al., 2016; Cipriani et al., 2017; Genter et al., 2015; 
Gorman and Cacciatore, 2017). Gorman and Cacciatore (2017) under-
took the first systematic review of care farming, and highlighted that, 
while understudied, care farming appears to benefit people experiencing 
psychological distress and could be a feasible non-medicalised approach 
to improving mental health. Cipriani et al. (2017) found that 11 out of 
14 horticultural therapy studies showed significant mood and perfor-
mance improvements for people with mental health conditions while 
Genter et al. (2015) found that allotment gardening provided thera-
peutic benefits and improved health and wellbeing. While the effect size 
was small, Bowen et al. (2016) also found that wilderness adventure 
therapy produced statistically significant mental health improvements 
in young people over ten weeks. However, in these systematic reviews it 
is unclear why an intervention works and what mechanisms of change 
lead to the desired outcomes (Norton et al., 2014). For example, a 
greenspace intervention designed to decrease stress might be deemed 
effective if it led to quantitative differences in outcome measures such as 
blood pressure or cortisol levels (Roe et al., 2013). From a qualitative 
viewpoint, an intervention that has led to participants reporting positive 
changes, such as lower perceived stress levels, might also be deemed 
effective (Ellingsen-Dalskau et al., 2016). However, without knowing 
the necessary components, processes and influences needed for an 
intervention to work, it is impossible to understand why the pro-
grammes work and how best to replicate them. More in-depth reviews 
such as Lovell et al. (2015) and Husk et al. (2016) have produced more 
detailed conceptual models of the mechanisms by which engagement 
with nature impacts physical and mental health. We have built on 
Fig. 1. Key steps in a realist review as detailed in Pawson et al. (2005).  
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evidence in these reviews by focusing on context, and on what works ‘for 
whom’ and ‘in what circumstance’. Different contexts are likely to 
facilitate different mechanisms and outcomes, and what ‘works’ in one 
setting might not ‘work’ in a different one. To address this, realist 
methodology will be used to synthesise the evidence more broadly for 
greenspace interventions for mental health. 
A realist review is a defined as a ‘method for studying complex in-
terventions in response to the perceived limitations of conventional systematic 
review methodology. It involves identification of contexts, mechanisms and 
outcomes for individual programmes in order to explain differences, intended 
or unintended, between them’ (Booth et al., 2016, p. 267). By using realist 
methodology, the underlying mechanisms and processes through which 
greenspace can improve mental health will be identified. This will allow 
a far greater theoretical understanding of the intervention process, 
rather than simply deducing whether an intervention is effective or not. 
Realist review methodology is becoming an increasingly popular way to 
synthesise public health interventions, given that they are complex by 
nature (Pawson et al., 2005). Wight et al. (2016) describe public health 
interventions as complicated and multicomponent, with many feedback 
loops, rather than simple, easily replicated entities. Greenspace in-
terventions are an example of complex, public health interventions: the 
setting is in an uncontrolled environment, they are ideally run by 
multidisciplinary teams, and there are often many intervention com-
ponents. The interventions may change in regard to context, and all 
programme components interact leading to outcomes that differ 
depending on such contextual factors (Wong et al., 2010). For these 
reasons, a realist review is the most appropriate methodology to syn-
thesise existing greenspace interventions. Pawson et al. (2005) propose 
five steps which help guide the realist review process. These steps are 
iterative rather than sequential and each stage can influence another. 
For example, review questions might be refined after initial programme 
theory formulation, or the programme theory might be refined at any 
point when new evidence emerges. Steps 1–5 as reported in Pawson 
et al. (2005) are shown in Fig. 1. 
1.1. Aims and objectives of review 
The aim of this realist review is to explore what greenspace in-
terventions work to improve mental health, how they work, why they 
work, for whom do they work, how does context influence mechanisms 
of change, and how do mechanisms of change lead to outcomes. The 
objective of the review, therefore, is to develop initial programme the-
ories and then test and refine these theories using both quantitative and 
qualitative evidence. 
1.2. Review questions 
1. What interventions, theories or strategies have been used in green-
space interventions that aim to improve mental health (as defined 
above) in both clinical and nonclinical samples?  
2. What outcome measures (O) are associated with current greenspace 
interventions (e.g. quality of life, increased confidence, increased 
mood)?  
3. What are the potential mechanisms (M) that influence outcomes?  
4. What is the role of context (C) in enabling/constraining the above 
mechanisms?  
5. What is the optimal C-M-O configuration that will lead to optimal 
outcomes in greenspace interventions to improve mental health? 
2. Methods 
2.1. Formation of initial programme theory 
Realist reviews aim to develop theories about how an intervention 
works. Central to a realist review is identifying the causal mechanisms 
that lead to an outcome, and in what contexts these mechanisms occur 
(Wong et al., 2013). This relationship is referred to as the C-M-O 
configuration (CMOc). By using this methodology realist reviews pro-
vide a theory-driven approach to analysing literature and identifying 
causal relationships. Unlike systematic reviews, meta-analyses or qual-
itative evidence syntheses, realist reviews analyse quantitative, quali-
tative, and mixed-method data, as well as grey literature (Abrams et al., 
2018). Information about ‘what works’ is analysed using the findings of 
each paper, as well as through data extraction and synthesis from other 
sections of the paper which may inform theoretical understanding of 
causal pathways. The first step of this review was initial exploration of 
literature and theory formulation about how greenspace interventions 
for mental health might be effective. This involved comparing and 
synthesizing relevant theories and hypothesising how a greenspace 
intervention is thought to work to achieve desired outcomes. This initial 
theory mapping provided the proposed framework for the review about 
what works, for whom and in what circumstances. This framework 
(initial programme theories, IPTs) was then tested and refined 
throughout the realist review process as evidence emerged. 
The main IPTs were developed initially by the first author (WM) 
through reading existing literature on greenspace interventions for 
mental health, conversations with existing greenspace programme staff, 
and by reading relevant policy documents and reports which discuss 
conceptual frameworks in relation to practice. These IPTs were checked 
by the second author (HC) and then by the wider team (TP, KP). This 
ensured that all authors were involved, and in agreement with, the 
development of the IPTs. By using this approach, relevant contexts, 
mechanisms, and outcomes were identified for several different pro-
grammes and potential CMOcs developed. The guiding questions for 
initial theory formulation are ‘what outcome measures are associated 
with current greenspace interventions?‘, ‘what are the potential mech-
anisms that influence outcomes?‘, ‘what is the role of context in 
enabling/constraining potential mechanisms?‘, and ‘what is the optimal 
C-M-O configuration that will lead to optimal outcomes in greenspace 
interventions for mental health?’ Table 1 shows the eight IPTs proposed 
under three identified programme theory themes of Nature, Individual 
Self, and Social Self. To further clarify how contexts, mechanisms, and 
outcomes fit together in a causal relationship, ‘if-then-because’ state-
ments are included under each IPT. 
2.2. Testing the explanatory framework 
To test and refine programme theories a selection of relevant elec-
tronic databases were searched between May and July 2019 in order to 
achieve saturation of results. These were: MEDLINE, PsycINFO, Green-
File, SocINDEX, CINAHL, Health Source, SPORTDiscus, Scopus, Web of 
Science, Natural Science Collection, and Wiley Online Library. Searches 
were limited to studies published after 2000 to ensure that included 
evidence was current. Qualitative, quantitative, and mixed-methods 
papers were included. Several terms are used interchangeably for 
‘greenspace’ and ‘mental health’ so a number of terms were included in 
the search string (see Table 2). 
Grey literature was searched in June 2019 through search engines 
(Google, Google Scholar), grey literature databases (OpenGrey, Social 
Care Online), relevant organisational websites and reports (see Table 3), 
social media platforms such as Twitter, and through word of mouth. 
2.3. Inclusion/exclusion criteria 
Inclusion criteria aligned to both the research questions and IPT 
development, as suggested by Wong et al. (2013), refined in response to 
emerging data, and discussed as a team to reach agreement. All pro-
grammes had to be greenspace-based however this could include gar-
dens, woodland, plots, parks, and other types of greenspace. All age 
groups were included. In terms of mental health, both non-clinical and 
clinical studies were included in the search strategy. Participants could 
have a mental health diagnosis or be self-diagnosed; as many greenspace 
W. Masterton et al.                                                                                                                                                                                                                             
Health and Place 64 (2020) 102338
4
interventions are applied in a similar manner to specific and general 
populations. Programmes were included if improved mental wellbeing 
was an explicit intended outcome. The exclusion criteria were developed 
and refined in response to emerging data and again were discussed as a 
team to ensure consensus. A decision was made to exclude studies 
focused on dementia because, upon initial analysis, the CMOcs appeared 
very different to those for mental health. It was unclear whether those 
with dementia had the capacity to reflect meaningfully on their expe-
riences and if these studies could effectively answer the review ques-
tions. Furthermore, many of these studies were implemented inside and 
could not be described as ‘greenspace’ programmes. 
3. Results 
3.1. Search results and study characteristics 
In the first stage of searching, after removing duplicates, 2119 titles 
and abstracts were screened against the inclusion and exclusion criteria: 
2095 studies identified through database searching, 19 grey literature 
sources, and 5 studies through citation searching. In a realist review, the 
search process is iterative, and during a final search for evidence, 
another 8 empirical studies and 1 grey literature evaluation were 
identified. In total, 113 potentially eligible studies were identified in this 
Table 1 
Initial programme theories identified to be tested and refined.  
Theme Initial Programme Theory 
(IPT) number 
Context (C) Mechanism (M) Outcome (O) 
Nature 1 Nature-based location 
Ease of access 
Feeling calm 
Feelings of escape 
Feeling removed from everyday life 
Decrease anxiety 
Decrease stress 
IPT 1: If there is easy access to a nature-based location, then participants may experience decreased anxiety and/or stress. This is because they can feel removed from everyday life, 
experience feelings of escape in nature, and feel calm. If the nature-based location is not easy to access, it is much less likely that people will go there. 
Nature 2 Nature-based location 
Ease of access 
Indirect attention used Attention restoration 
Decrease mental fatigue 
IPT 2: If there is easy access to a nature-based location, then participants may experience a decrease in their mental fatigue, as well as feel that their attention has been restored. This is 
because indirect, or effortless, attention, as described in Kaplan and Kaplan’s Attention Restoration Theory (Kaplan and Kaplan, 1989), is being used when immersed in nature rather 
than direct attention. If the nature-based location is not easy to access, it is much less likely that people will go there. 
Nature 3 Nature-based location 
Ease of access 
Time alone to reflect Increase in readiness to change lifestyle 
and/or coping strategies 
Increase in desire to change 
Increase in awareness of the need for 
change 
IPT 3: If there is easy access to a nature-based location, then participants may experience an increase in readiness to change, an increase in desire to change, and/or an increase in 
awareness of the need for change. This is because the nature-based location gives participants time along to reflect on their lives and what they want to change. If the nature-based 
location is not easy to access, it is much less likely that people will go there. 
Individual 4 Availability and resources for trained 
facilitators 
Access to resources 
Planned structured activities 
Enjoyment of activities 
Increased physical activity 
Increased physical health 
Improvement in mood 
IPT 4: If there is the availability and the resources to provide trained facilitators, and these trainers have access to a variety of resources (such as equipment), then there will be an 
increase in physical activity, and a subsequent increase in physical health and improvement in mood. This is because there will be the availability of a number of different planned, 
structured activities from the trained facilitators, and participants can pick what they would like to do best, and therefore enjoy the activity. 
Individual 5 Availability and resources for trained 
facilitators 
Learning new skills 
Feelings of self-efficacy 
Confidence 
Confidence in ability to change and cope 
with challenges in life 
IPT 5: If there is the availability and the resources to provide trained facilitators, then this will enable an increase in participant 
confidence, as well as in their confidence to change and cope with challenges in life. This is because participants are able to learn new 
skills from the facilitators, which lead to feelings of self-efficacy.  
Individual 6 Time on programme 
Availability and resources for trained 
facilitators 
Learning new skills 
Feeling responsible for something 
Increased self -esteem 
Increased vigour for life 
IPT 6: If there is the availability and the resources to provide trained facilitators, and if there is adequate time spent on the programme, 
then participants will show an increase in self-esteem and an increase in vigour for life. This is because participants are able to learn 
new skills from the facilitators, as well as feelings of responsibility. The longer that the participant is able to feel responsible for 
something, the bigger the increase in self-esteem and vigour for life.  
Social 7 Previous experience of patient-therapist 
relationship 
Existing facilitator attitudes and/or 
perceived attitudes of facilitator 
Feelings of rapport and trust 
Good relationship with facilitator 
Continued engagement with, and after, the 
programme. 
IPT 7: If facilitators have positive attitudes, then participants are more likely to engage with, and after, the programme. This is because, 
when participants perceive a positive attitude towards them, feelings of rapport and trust are more likely to develop, and a good 
relationship with the facilitator can be established. Previous experience of a patient-therapist relationship can also influence 
continued engagement with, and after, the programme. If there is a positive previous experience, then this can lead to engagement. 
This is because feelings of rapport and trust can be built quicker, and participants can more easily develop a good relationship with the 
facilitator.  
Social 8 Perception of how others are engaging on 
the programme 
Time on programme 
Team building/teamwork exercises 
Feeling safe and unjudged by others with 
similar backgrounds 
Feelings of rapport 
Opportunities to share 
Opportunities to learn from others 
Increased social abilities 
Improvements in interpersonal 
relationships 
IPT 8: If participants perceive others to be engaging well on the programme, then this can lead to increased social abilities and 
improvements in interpersonal relationships. This is because, when participants perceive others to be engaging, this increases feelings 
of rapport between participants. This can lead participants to feel safe and unjudged by others during team building/teamwork 
exercises where there are opportunities to share and learn from others. Even if others are perceived to be engaging well, time spent on 
the programme is also important in order to achieve outcomes. This is because social improvements do not occur quickly, and 
interpersonal relationships take time to build.   
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process so full texts were obtained. As a result of further close reading of 
full texts, 49 articles were identified and included. Literature searching 
and screening results are reported in Fig. 2 using PRISMA (Moher et al., 
2009). Information provided in each study about the programmes and 
articipants varied, and key characteristics of all included studies were 
recorded (Table 4 and Table 5). 
3.2. Relevance and rigour 
Following the guidance set in the quality standards for realist re-
views (Wong et al., 2013), each study was appraised for relevance and 
rigour. Relevance was assessed in relation to three criteria: population, 
intervention, or study design; explanation of context, mechanism and 
outcome as individual aspects as well as in combinations; and expla-
nation of theory. In realist reviews, studies can be included even if only a 
small part is relevant. This can mean that a certain amount of subjective 
judgement is necessary to ensure the number of included studies is not 
unmanageable. Similarly, in realist reviews, studies are assessed for 
rigour in a different way from systematic reviews: standard quality 
assessment tools are not used due to the risk of ‘nuggets of wisdom’ 
(Pawson, 2006a) being missed due to discarding papers deemed meth-
odologically weak. As is advised in the quality standards (Wong et al., 
2013), we identified whether the methods in each study were rigorous 
enough to be able to rely on the small percentage of findings that we 
needed to draw on and use in our review. However, as discussed in 
Pawson (2006a), even studies typically deemed methodologically weak 
can be included, with careful analysis and appraisal, since they may 
explicitly, or implicitly, allow insight into why an intervention did not 
work. To ensure that the risk of bias was reduced, a second reviewer 
(HB) checked a selection of included/excluded papers to ensure validity 
and consistency. Where there was inconsistency, a thorough discussion 
was held to decide whether to include or exclude the study. 
3.3. Testing and refinement of programme theory 
Detail on contexts, mechanisms, and outcomes of each included 
study were recorded in an Excel spreadsheet. Data extraction and syn-
thesis were undertaken by the first author (WM), with results regularly 
discussed with the rest of the study team (HC, TP, KP) to ensure con-
sistency, and reduce bias when refining programme theories. Ongoing 
conversations with greenspace organisation staff were held throughout 
the search and appraisal process to further ensure that programme 
theories accurately described the underlying mechanisms and causal 
pathways of the interventions. The development of IPTs into seven 
refined programme theories is described below. It became clear during 
data synthesis that IPTs did not adequately integrate the ‘for whom’ and 
‘in what circumstance’ aspects of the realist method. Therefore, while 
the programme theory themes stayed similar, there was refinement and 
greater emphasis placed on these contextual factors given how essential 
they are for implementation and targeting. Fig. 3 shows a brief outline of 
how the identified programme theories fit in to three overarching 
themes. The seven programme theories are represented by headings 
which we believe best describe their core concept.  
1. Escape/Getting Away 
Perhaps unsurprisingly, given the integral part nature plays in the 
programmes, most of the included studies mentioned the importance of 
immersion in greenspace for mental health benefits. Fernee et al. (2018) 
discuss how the role of the wilderness created a calming effect on par-
ticipants, in contrast to their usually chaotic lives, and how the calming 
environment facilitated cognitive processes such as reflection. Partici-
pants in Kogstad, Agdal, and Hopfenbeck’s study (2014) described im-
mersion in nature as feeling like a cloud had been lifted, while 
participants in the study by McIver et al. (2018) reported that immersion 
in nature helped reduce rumination and stressful, negative thoughts. 
One participant in O’Brien, Townsend, and Ebden’s study (2010) re-
ported that he felt sitting on the hillside for 10 minutes was as effective 
as his antidepressant medication. A number of the studies made refer-
ence to well-established theories such as Attention Restoration Theory 
(Kaplan and Kaplan, 1989) which holds that when a person is immersed 
in nature this leads to feelings of calm and a reduction in mental fatigue. 
Previous reviews such as Berto (2014) and Hartig et al. (2014) have also 
supported the role of attention restoration and a reduction in mental 
fatigue as mechanisms in health improvement. One of the components of 
Attention Restoration Theory is that immersion in nature allows a per-
son to feel removed from their everyday life and, therefore, from their 
everyday stressors. This feeling of escape, or ‘getting away’, is a key 
mechanism in the success of greenspace programmes. In the Nacadia 
Therapy Garden, service users described the garden as ‘a magical world 
of its own’ (Sidenius et al., 2017, p. 5), whereas other participants 
described being out in nature as ‘like another world’ and ‘sort of like part 
of the world but a pocket. A haven pocket’ (Stevens, 2018, p.7 & p.9 
respectively). 
Refinement of programme theory 
IPT 1 and IPT 2, as shown in Table 1, were condensed into the above 
encapsulating programme theory of Escape/Getting Away. The green-
space setting was a key contextual factor as it provided the right sup-
portive environment but also acted as the resource (mechanism 
resource), otherwise understood as the programme strategy or pro-
gramme component introduced in a context. Programmes that utilise 
greenspace, and allow participants to feel as if they are escaping from 
their day-to-day lives, are shown to be particularly effective for partic-
ipants with experience of trauma, anxiety, depression, suppressed anger, 
and other emotions, conflicts in relationships, as well as for people who 
explicitly state that they need help (Bettmann et al., 2011; Russell and 
Phillips-Miller, 2002). As well as existing diagnoses, the greenspace 
setting was particularly effective for participants who had previous 
experience of more typical treatments such as counselling (context), as 
Table 2 
Search terms in published literature.  









Social Care Online 
Web of Science 
Natural Science 
Collection 
Wiley Online Library 
greenspace OR “green space” OR “green care” OR 
greencare OR “nature therap*” OR “wilderness therap*” 
OR “outdoors behavi*ral healthcare” OR “outdoors 
behavi*ral therap*” OR “forest bathing” OR “shinrin 
yoku” OR “shinrin-yoku” OR “horticultur* therap*” OR 
“therapeutic horticulture” OR “green exercise” OR 
ecotherap* OR “conservation therap*" OR “care farm*" 
AND 
“mental health” OR “mental ill health” OR “mental 
illness” OR “mental disorder” OR “mental fatigue” OR 
psychiatric OR “psychiatric illness” OR stress OR 
depression OR anxiety OR recovery OR “low mood” OR 
wellbeing  
Table 3 
Organisations included in search for grey literature.  
UK Europe International 
Venture Trust Asociacion Experientia 
(Spain) 
Enviros (USA) 




Rites of Passage (USA) 
Forest Therapy 
Scotland  
Redcliff Ascent (USA) 
Cyrenians   
Venture Scotland   
The Green Team   
Youth Vision   
Venture Mor    
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they no longer felt as if they were confined within four walls (Fernee 
et al., 2018; Granerud and Eriksson, 2014; Sidenius et al., 2017; 
Woodford et al., 2017). It is possible, therefore, that nature-based pro-
grammes are most appropriate for participants who have previously 
attended traditional therapies which they believe were unsuccessful. 
The feeling of being away, relaxed, and removed from daily life, was 
shown to be further facilitated by sensory stimuli (context and mecha-
nism resource) present in the environment (Adevi and Lieberg, 2012; 
Grahn et al., 2017; Harris, 2017; Rappe et al., 2008; Sidenius et al., 
2017). There was some evidence that ease of access to the programme 
sites was a contextual factor, with one study highlighting that not 
owning a car to get to sites could be a barrier (O’Brien, 2018), and Husk 
et al. (2020) ) state that support to get to the location of the programme 
was necessary for success. Additionally, during a discussion with 
greenspace programme staff, one manager emphasised that access to 
minibuses could influence the ease by which the programme was 
attended so could be a potential contextual factor. Changes in partici-
pant reasoning (mechanism reasoning) occur as a result of introduced 
resources and together these constitute the programme mechanism. In 
this programme theory, stress levels and mental fatigue were reduced 
(outcomes) through indirect attention being used (mechanism 
reasoning), and through the participant feeling removed, relaxed, and 
‘getting away’ from their stressors (mechanism reasoning). The WHO 
report Urban Green Space: A Review of the Evidence (WHO, 2016) dis-
cusses the importance of taking account of gender differences in 
response to exposure to greenspace, however, with a previous longitu-
dinal study by van den Bosch et al. (2015) reporting positive associa-
tions between exposure to greenspace and mental health in women, but 
not men. Furthermore, Combs et al. (2016) reports that female partici-
pants showed a faster decrease in stress than male participants, sug-
gesting that a shorter stay on a programme may work for female groups. 
Such findings suggest that men and women may respond differently to 
the greenspace environment on programmes so should be considered 
during programme development. It is also worth noting that cultural 
differences can influence how well a participant engages with a green-
space programme in the first instance. For example, during conversa-
tions with greenspace programme staff, we identified that uptake of 
greenspace programmes such as forest therapy is much higher in Japa-
nese and Korean culture where time in forests is an integral part of that 
lifestyle. The normalisation of forest therapy in these cultures will likely 
have an influence on uptake and engagement of programmes compared 
to countries where there is stigma attached to such ideas.  
2. Space to Reflect 
The contextual role of greenspace setting is discussed in the above 
Fig. 2. PRISMA diagram.  
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Escape/Getting Away programme theory and is also integral to this pro-
gramme theory. In this programme theory, the greenspace environment 
acts as a catalyst for change, with McIver et al. (2018), and participants 
on the Living Wild programme (Venture Trust, 2019), describing nature 
as a mediator in preparing a person for a therapeutic experience. Side-
nius et al.‘s study (2017) supports this describing nature as providing a 
‘backdrop’ where therapeutic conversations and activities were more 
accessible. An integral part of this programme theory is that time alone 
in greenspace can allow participants to reflect on their lives. This is 
particularly important for those with coping strategies which may be 
harmful to them, such as using drugs, alcohol, or self-harm (Bettmann 
et al., 2011). Participants on a wilderness therapy programme (Fernee 
et al., 2018) spoke about the physical space allowing them to reflect in a 
prolonged and undisturbed way, both when sitting and walking. This, in 
turn, can increase their awareness of the need for change in their lives 
(Hassink et al., 2010; McIver et al., 2018; Russell and Phillips-Miller, 
2002), and how to ‘live a better life’ (Fieldhouse, 2003, p.90). 
Refinement of programme theory 
As in the Escape/Getting Away programme theory, the greenspace 
setting provided the supportive environment for the programme 
(context and mechanism resource). The context of adequate time spent 
on the programme was a refinement to this programme theory since 
change and reflection did not happen quickly (Kogstad et al., 2014; 
P�alsd�ottir et al., 2014; Schreuder et al., 2014; Sidenius et al., 2017). 
Participants in Gabrielson et al. (2018) believed change happened due to 
the number of unique experiences participants have during pro-
grammes, but stated that change could take months to become apparent. 
Within these contexts, awareness of the need to change (outcome) was 
achieved by participants spending time alone and reflecting on their 
lives (mechanism reasoning). Additionally, the desire to change 
(outcome) could be facilitated by metaphors encountered within the 
programme (mechanism resource) and participants applying these to 
their own lives (mechanism reasoning). An example of this was a 
description of how trying to control a canoe and fight against its natural 
course proved more difficult than letting nature take its course around 
obstacles: a metaphor for trying to control life and avoid obstacles 
(McIver et al., 2018). Adevi and Lieberg (2012) also discussed how 
participants may seek out specific places in a therapy garden, depending 
on their emotional state. This is an important contextual factor as it 
highlights that the most therapeutic place for a participant to reflect is 
highly individual. It is, therefore, important that participants self-choose 
places that they have a connection with, or feel comfortable in (mech-
anism response). According to the staff in this garden programme, 
reliance on the self-chosen places appears to create greater confidence 
over time (outcome). Pre-existing diagnoses were also identified as a 
crucial contextual refinement for this programme theory, particularly 
important when designing programmes for specific populations. For 
example, extensive time alone for reflection is not appropriate for par-
ticipants with existing diagnoses such as severe depression or psychosis 
(Fernee et al., 2017).  
3. Physical Activity 
Enjoyment of physical activity appears to be the mechanism that best 
allows increased physical health and fitness. Two participants in Fernee 
et al.‘s study (2018) described how, even though they felt tired during 
physically challenging hikes, they still felt happier when taking part and 
therefore found it easier to push themselves. However, caution must be 
taken before generalising this finding: Caulkins et al. (2006) highlighted 
how young women in their study appeared to benefit less from wilder-
ness hikes compared to other participants, due to higher levels of 
aversion to the outdoors. Evans (2013) suggests that greenspace pro-
grammes provide participants with unique, exciting experiences which 
encourage people to participate. Furthermore, with increases in physical 
activity, improvements in mood are also seen (Bryson et al., 2013; 
Eriksson et al., 2011; Fernee et al., 2018; Fieldhouse, 2003; Leck et al., 
2015; O’Brien, 2018; Wilson et al., 2010). This supports existing sys-
tematic reviews and meta-analyses supporting the role of physical ac-
tivity on mental health (Bize et al., 2007; Penedo and Dahn, 2005; 
Rosenbaum et al., 2014). Conversations with service managers identi-
fied that availability of resources for equipment is an important 
contextual factor for successful engagement with physical activities; as 
programmes must be fully equipped and functional. However, Surridge 
et al. (2004) discuss how resources from stakeholders can also be in the 
form of support and advice in areas such as risk assessment and group 
safety. Six studies stressed the importance of having confident, 
adequately trained facilitators to enable and lead activities (Bloomfield, 
2017; Evans, 2013; Granerud and Eriksson, 2014; Kogstad et al., 2014; 
O’Brien et al., 2010; Surridge et al., 2004). With a diversity of activities 
available, participants are more likely find an activity that they enjoy 
and will engage with. 
Refinement of programme theory 
The availability of trained facilitators (context), and availability of 
resources to adequately support and fund programmes and their mate-
rials (context), is imperative to provide a variety of activities to service 
users (mechanism resource). This allows participants to engage with 
activities they enjoy (mechanism reasoning), and provides person- 
centred approaches (Barley et al., 2012; Bloomfield, 2017; Cole and 
Christie, 2016; Harris, 2017; O’Brien, 2018; Schreuder et al., 2014). This 
enjoyment of physical activity (mechanism reasoning) facilitates 
engagement (outcome) and, in turn, leads to increased physical activity, 
improvements in physical health, and improvements in mood (out-
comes). However, particularly in winter weather (context), participants 
who did not like spending time outside found it difficult to enjoy any 
aspect of the programme due to discomfort (mechanism reasoning) 
(Harper et al., 2019), limiting positive outcomes. However, realistic 
expectations of anticipated challenges did appear to be an influencing 
context in the lead up to programme uptake in some circumstances. 
Gabrielsen et al., (2018) suggest that clearly informing and preparing 
participants for any challenges prior to the programme commencing is 
advisable, in particular, ensuring participants have the right equipment 
(context), such as waterproof clothing and shoes.  
4. Self-Efficacy 
Twenty-eight studies reported that service users who learned and 
mastered new skills had increased self-esteem, pride, and confidence. 
Indeed, existing evidence supports continued learning as a mechanism 
for mental health improvement (Feinstein and Hammond, 2004; 
Fig. 3. Three programme themes and subsequent representative headings for 
the seven programme theories identified through data synthesis. 
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Hammond, 2004). Learned skills can be practical tasks, for example, 
learning how to look after plants was very effective for those with 
stress-related illness (Adevi and Lieberg, 2012; Eriksson et al., 2011), 
and for those without a clinical diagnosis wanting to improve wellbeing 
in general (O’Brien et al., 2010). Learning practical skills on wilderness 
therapy programmes was shown to be a particularly positive experience 
for young people (Fernee et al., 2018; Warber et al., 2015), and for those 
who were in the wilderness alone for the first time (Russell and 
Phillips-Miller, 2002). However, learned skills can also be skills such as 
self-regulation of emotion (Adevi and Mårtensson, 2013), and coping 
strategies (Barley et al., 2012). These psychological skills are particu-
larly important in facilitating self-efficacy post-programme enabling 
service users to integrate new skills into their lives (Bryson et al., 2013; 
Howarth et al., 2018; Phoenix Futures, 2019; Sidenius et al., 2017). As 
with the programme theory for Physical Activity, the availability of 
adequately trained facilitators is necessary to enable participants to 
learn new skills (Bloomfield, 2017; Evans, 2013; Granerud and Eriksson, 
2014; Kogstad et al., 2014; O’Brien et al., 2010; Surridge et al., 2004). 
Refinement of programme theory 
The availability of trained and confident facilitators (context) is 
necessary to enable service users to learn both practical and psycho-
logical skills (mechanism resource). As well as improved self-efficacy 
(mechanism reasoning), another identified change in reasoning was an 
increased feeling of empowerment when learning new skills (Cole and 
Christie, 2016; Combs et al., 2016; Howes et al., 2018; Fernee et al., 
2018; Harris, 2017; Lehmann et al., 2018; McIver et al., 2018; O’Brien, 
2018; P�alsd�ottir et al., 2014; Woodford et al., 2017). Through this 
mechanism, skills development can lead to increases in pride, 
self-esteem, and confidence (outcome), as well as in self-efficacy for 
individuals to implement new skills in their life outside the programme 
(outcome). To ensure that this programme theory is representative of all 
greenspace programmes it is necessary to highlight that, whilst teaching 
skills such as coping with challenges were present across programme 
type, the type of challenges varied. For example, in wilderness therapy, 
adventure therapy, and care farming programmes, coping strategies 
focused on overcoming physical challenges (Fernee et al., 2018), while 
on horticultural therapy programmes, coping strategies might focus on 
dealing with how to manage plants or vegetables that were failing to 
grow or dying (P�alsd�ottir et al., 2014). As previously mentioned, real-
istic expectations of anticipated challenges also seemed to be an 
important context in the lead up to programme uptake (Gabrielsen et al., 
2018).  
5. Having a Purpose 
A number of participants on care farms spoke about the re-
sponsibility of looking after animals and how their success with this task 
allowed them to feel satisfied due to having a purpose (Elings and 
Hassink, 2008; Schreuder et al., 2014). This appears to be particularly 
applicable to participants on care farms who have psychiatric or 
addiction histories, where the work and community-like environment 
enables them to fill their day and have a routine (Elings and Hassink, 
2008; Hassink et al., 2010). Participants in Cole and Christie’s study 
(Cole and Christie, 2016) spoke about feeling valued and appreciated for 
their work, which was motivating. The availability of adequately trained 
facilitators is necessary for both leading and enabling participants to 
learn new skills, and provide guidance relating to their responsibilities 
(Bloomfield, 2017; Evans, 2013; Granerud and Eriksson, 2014; Kogstad 
et al., 2014; O’Brien et al., 2010; Surridge et al., 2004). Time spent on a 
programme has been shown to be correlated with achieving outcomes 
since change occurs slowly (Gabrielsen et al., 2018; Harris, 2017; Kog-
stad et al., 2014; P�alsd�ottir et al., 2014; Schreuder et al., 2014; Sidenius 
et al., 2017), so it seems logical to suggest that time spent on the pro-
gramme might be a contextual factor in this programme theory too; the 
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Both this programme theory, and the Self-Efficacy programme theory 
above, provide some explanation of why greenspace interventions may 
fail, in that when there is an absence of confident, trained facilitators, or 
an absence of programme components which allow participants to learn 
new skills, interventions will not be effective. While the need for pro-
gramme variety has already been covered, routine and planning are also 
necessary. Although there is some evidence that people on greenspace 
programmes for leisure purposes can benefit from passive immersion in 
nature (Lovell et al., 2015), this might not be enough to achieve changes 
in mental wellbeing in those with high levels of stress/mental ill health. 
In a previous review by Hunter et al. (2015), greenspace interventions 
were shown to be most effective when there were structured pro-
grammes in place, rather than simply changing the physical 
environment. 
Refinement of programme theory 
The availability of trained and confident facilitators (context) and 
adequate time spent on the programme (context) are both necessary to 
enable individuals to learn practical and psychological skills (mecha-
nism resource), which facilitate feelings of responsibility and purpose 
(mechanism reasoning), and in turn lead to increases in self-esteem and 
vigour for life (outcomes). The mechanisms of feeling responsible and 
purposeful were seen across all programme types, however, these 
mechanisms were facilitated by different contexts. For example, in care 
farm programmes, participants felt responsible for animals and farm 
activities (Schreuder et al., 2014), and in horticultural therapy pro-
grammes, participants felt responsible for plants and other produce 
(Hassink et al., 2010). Managers of wilderness therapy and adventure 
therapy programmes, as well as facilitators in Surridge et al.‘s study 
(2004), also discussed how service users felt responsible for carrying 
resources, even when this was challenging. Feelings of purpose were 
also gained from the routine that programmes provided (mechanism 
resource). Hassink et al. (2010) reported that almost all participants who 
accessed a care farm to improve their mental wellbeing acknowledged 
the positive effect that routine had. Similarly, service users in Iancu 
et al.‘s study (Iancu et al., 2014) reported feeling that structure was 
something they were lacking before the programme. As well as feelings 
of purpose, participants reported increases in feelings of empowerment 
(mechanism reasoning). Twelve studies mentioned how this increase in 
empowerment led to participants feeling more hopeful and excited 
about life in general (outcome) (Cole and Christie, 2016; Combs et al., 
Fig. 4. A novel conceptual model developed on the basis of our review findings to show the overarching programme theory for greenspace interventions for 
mental health. 
Table 5 
Grey literature included in review.  
Authors/ 
Organisation 
Date Title Type of document Reason for inclusion 
Cole & Christie 2016 Occupational engagement in a woodland: belonging 
and wellbeing for mental health and mental health 
recovery 
Presentation at College of Occupational 
Therapists 40th annual conference and 
exhibition 
Ethnography and interviews of people’s views on 
a garden therapy project who are recovering from 
mental health issues 
World Health 
Organisation 
2017 Urban green spaces and health: a review of evidence Review of evidence Relevant information regarding pathways for 
physical activity and contextual factors such as 
gender 
Redcliff Ascent 2019 The role of field staff Organisational programme web page Relevant information regarding role of facilitator 
- participant relationship 
Venture Trust 2019 Facing the forces of nature: a Venture Trust journey Organisational programme web page Relevant information regarding culture of 
organisation and contextual factor of 
environment being catalyst for change 
Phoenix Futures 2019 Recovery through nature Organisational programme web page Relevant information regarding group culture, 
self-efficacy, and confidence 
Howes 018 Moor health and wellbeing. An evaluation of two 
National Park projects: Dartmoor Naturally Healthy 
and Exmoor Moor to Enjoy 
Evaluation of two projects Relevant information regarding enjoyment of 
activities, sense of belonging, impact of learning, 
and relaxation in nature  
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2016; Gabrielsen et al., 2018; Harris, 2017; Howarth et al., 2018; Leh-
mann et al., 2018; O’Brien, 2018; P�alsd�ottir et al., 2014; Schreuder et al., 
2014; Sidenius et al., 2017; Wilson et al., 2010; Woodford et al., 2017).  
6. Relationship with Facilitators 
Five studies highlighted the influence of previous relationships with 
healthcare professionals as a contextual factor in how well participants 
initially engaged with programmes (Cole and Christie, 2016; Fernee 
et al., 2018; Granerud and Eriksson, 2014; Stevens, 2018; Woodford 
et al., 2017). Existing attitudes of programme facilitators were crucial in 
enabling mechanisms to achieve outcomes: facilitators who appeared 
non-judgemental, open, and genuine, enabled relationships to be built 
quickly with participants. Participants in one study discussed the 
importance of being treated without prejudice and as a person, rather 
than a diagnosis (Hassink et al., 2010). Through this relationship, par-
ticipants were able to build rapport, trust, and confidence in facilitators, 
particularly crucial given many programme users had experienced 
difficult interpersonal relationships and problems developing trust 
(Evans, 2013; Fieldhouse, 2003; Iancu et al., 2014; McIver et al., 2018). 
Overall, the stronger the relationship between programme user and 
facilitator, the more likely participants were to fully engage with pro-
grammes and available aftercare support (Cole and Christie, 2016; 
Combs et al., 2016; Gabrielsen et al., 2018; RedCliff Ascent, 2019; 
Schreuder et al., 2014; Sidenius et al., 2017; Stevens, 2018). 
Refinement of programme theory 
Previous positive experience with healthcare professionals such as 
therapists (context), as well as existing positive attitudes and attributes 
of programme facilitators (context), influenced good initial engagement 
with programmes (outcome). These contextual factors enabled re-
lationships between facilitator and participant (mechanism resource) to 
be built quickly, resulting in trust, confidence in the facilitator, and 
rapport (mechanism reasoning). However, previous negative experi-
ences (context) can negatively impact engagement, particularly for ad-
olescents who may show lower levels of trust towards all adult 
relationships after a negative experience (Bettmann et al., 2011). There 
is some evidence that this might be mitigated by ensuring that adequate 
information about the programme is provided prior to the start, and that 
each participant is met by a confident and friendly facilitator at the start 
to help engage participants (O’Brien et al., 2010). Another contextual 
factor was effective programmes having a culture of ‘doing with’ not 
‘doing for’ people. Involvement of the facilitators in the same tasks as 
the service users (mechanism resource) led to decreased perceived 
power inequality and increased empowerment (mechanism reasonings). 
For example, some study participants described how facilitators would 
ask them what they wanted to do, eat, and which way to go allowing 
participants to feel empowered, decreasing power imbalances, and 
promoting inclusion (McIver et al., 2018). These mechanisms made 
continued engagement with the programme more likely (outcome), as 
well as acceptance of any available support after the programme 
(outcome).  
7. Shared Experiences 
As highlighted in almost all the included studies, greenspace pro-
grammes are typically undertaken in environments that promote social 
cohesion. It is through these shared experiences that participants 
experience increased social skills and improvements in interpersonal 
relationships. Hassink et al. (2010) reported that the community feel of 
the greenspace programme was the most valued aspect mentioned by 
the majority of participants, a finding supported by many other studies 
(Adevi and Mårtensson, 2013; Barley et al., 2012; Bryson et al., 2013; 
Cole and Christie, 2016; Combs et al., 2016; Cook, 2008; Dolgin, 2014; 
Fieldhouse, 2003; Gabrielsen et al., 2018; Harris, 2017; Howes et al., 
2018; Iancu et al., 2014; Leck et al., 2015; O’Brien, 2018; Rappe et al., 
2008; Surridge et al., 2004; Stevens, 2018; Wilson et al., 2010; 
Woodford et al., 2017), as well as by conversations with service man-
agers. Mechanisms identified in this programme theory that led to 
improved social outcomes were: the group environment feeling safe 
(Kogstad et al., 2014; Sidenius et al., 2017), lack of stigma and judge-
ment (Combs et al., 2016; McIver et al., 2008; Stevens, 2018), increased 
rapport (Evans, 2013; Fernee et al., 2018; Warber et al., 2015), and trust 
between people on the programme, with participants feeling comfort-
able to express themselves (Adevi and Mårtensson, 2013). Previous 
systematic reviews support the role of social capital in improving mental 
health, both in young people (McPherson et al., 2014), and in older 
adults (Nyqvist et al., 2013). However, the engagement of others on the 
programme can be a contextual factor to be aware of, with the success of 
social interactions being a two-way process (Fernee et al., 2018): if a 
participant does not believe that other participants are engaging, they 
are less likely to do so. Time spent on the programme is another key 
contextual factor for social cohesion to occur (Fernee et al., 2018). As 
previously mentioned, change does not happen instantly and social 
changes, in particular, can take longer to occur compared to psycho-
logical, physical, physiological, or cognitive changes (Fernee et al., 
2018). 
Refinement of programme theory 
Perceived engagement of others on the programme (context), and 
time spent on it (context), can both facilitate a participant’s engagement 
with team-building activities, and other shared experiences (mechanism 
resource). Furthermore, the group environment might be described as 
more like ‘real life’ than traditional therapy (context) (Fieldhouse, 
2003). As a result of these shared experiences in a ‘real life’ environ-
ment, with peers who are perceived to be engaging with the programme, 
participants begin to feel safe and unjudged, build trust and rapport, and 
feel more comfortable in trying to interact with others (mechanism 
reasonings). This in turn leads to improvements in social skills and in 
interpersonal relationships (outcomes). Three studies (Barley et al., 
2012; Cook, 2008; Woodford et al., 2017) also noted that this increase in 
social skills also led to an increase in self-esteem (outcome). Conversely, 
if participants do not see others engaging well on the programme 
(context), then this can hinder increases in social abilities or improve-
ments in relationships (outcome): participants feel less safe/comfortable 
during team exercises (mechanism reasonings), and do not have the 
opportunity to share or learn from others (mechanism reasonings). Age 
(context) can also influence the applicability of this programme theory. 
For example, adolescents may be more susceptible to peer influence in 
general, and while perceived social support can have a buffering effect 
on stress in adolescents, low satisfaction with social support in adoles-
cents can increase anxiety (Dolgin, 2014). Therefore, perceived 
engagement and social support in programmes may be much more 
important in adolescent programmes compared to those with older 
adults. Furthermore, O’Brien et al. (2010) discussed how having people 
of the same age (context) on the programme facilitated cohesion 
(outcome), as they were able to speak about similar interests, encour-
aging rapport (mechanism reasoning). 
3.4. What does not work 
With the increase in awareness of the benefits of being outside for 
mental health, more greenspace programmes are embedding mental 
health outcomes into their aims. This increases the risk that some pro-
grammes could be claiming all types of benefits, with little evidence to 
support claims. Without clarity of what approaches may or may not 
consist of, it is difficult to distinguish practice that is ethical and effec-
tive, from programmes that over-claim benefit and put users at risk of 
potential harm. This potentially makes it difficult to know which pro-
grammes to enrol on, or which programmes care providers should 
recommend. Richards, Hardie, and Anderson (2019) suggest an Outdoor 
Mental Health Intervention Model outlining the importance of the 
combination of competence, professional responsibility, and leadership 
in each intervention. The model maintains that, for best practice, a 
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multidisciplinary team approach is adopted, and professionals work 
collaboratively in the delivery of an integrated approach. The authors 
state that programme providers should represent themselves, and their 
practice, using terms that can be justified and evidenced by professional 
training and qualifications, rather than using terms such as ‘therapy’ too 
loosely. Only then can programmes enhance opportunities for improved 
mental health and wellbeing and offer a best-fit intervention for indi-
vidual clients. 
There is a myriad of contextual factors which will likely influence the 
success of greenspace interventions, and it is not feasible to attempt to 
identify the many individual factors which might make a programme 
work, or not. However, there are certain factors which seem particularly 
influential in programme success. For example, as has been identified 
through this review, programmes based in the wilderness are often un-
dertaken by adolescents or young adults. What seems less clear, is 
whether wilderness-based programmes are successful for older adults. 
During a conversation with a greenspace project staff member, the fear 
of injury or fear of falling was highlighted as the top barrier to 
engagement. Furthermore, although there are programmes designed 
specifically for older adults, such as horticultural therapy programmes, 
specific contextual barriers can limit their effectiveness. For example, 
the Greenspace and Health Strategic Framework for Edinburgh and Lothians 
(Greenspace Scotland, 2019) discusses how staffing numbers on hospital 
wards means that patients cannot leave the hospital to access green-
spaces with the necessary support. Without staff available to support 
people who need assistance to and from greenspace programmes, pro-
grammes cannot be successful. While this report is specific to one 
geographical area, it is feasible to see how systemic understaffing will 
affect any greenspace programme reliant on support staff. 
This review also identified that some circumstances, such as time 
alone in a wilderness environment, might not be appropriate for people 
with pre-existing diagnoses like psychosis. However, there are other 
circumstances where certain greenspace programmes might not be 
appropriate, for example, residential greenspace programmes for those 
on daily pick-up prescriptions. Livingston et al. (2011) discuss how 
people on methadone prescriptions can be excluded because early start 
times mean they cannot pick up their medication beforehand. Another 
example raised during a meeting with a member of staff was electronic 
tagging. Greenspace programmes have been successful in supporting 
people who have been involved in offending (Venture Trust, 2019), but 
they may be limited to where they can go if a programme does not ac-
count for this. 
A person’s belief about the programme is also a driving contextual 
factor in initial enrolment. While some people with previous treatment 
experience may welcome a new approach, particularly if they feel that 
current treatment has not worked, others may be cynical about its 
reliability. Husk et al. (2020)) reported barriers such as concerns about 
adequate facilities, and adequate staff experience/training. They also 
reported concern about the greenspace environment and whether it was 
an appropriate environment for people with complex needs. Davis--
Berman and Berman (2012) state that participants on greenspace pro-
grammes need to want to be part of the programme and have some level 
of self-motivation. If a person does not want to enrol on a greenspace 
programme because they do not believe that it will be beneficial for 
them, it is unclear how this can be changed, and even if it should. For 
example, this review has identified that one of the key mechanisms by 
which greenspace programmes are effective is through an increase in 
feelings of empowerment. In contrast, coercion and involuntary treat-
ment has shown to threaten effectiveness of treatment (de Valk et al., 
2019). Harper et al. (2019) raise concerns about how this may impact 
the effectiveness of youth programmes, where parents have enrolled 
their children, or in hospitals where primary care staff may have 
enrolled patients on their behalf. Husk et al. (2020) highlight how the 
power dynamic between care provider and patients can be equally 
influential, with some patients viewing social prescriptions, such as 
greenspace programmes, as an order rather than a choice. If 
empowerment and agency are mechanisms that lead to successful out-
comes, then by taking these away it seems unlikely programmes will be 
effective. However, as identified in Husk et al. (2020) this does not 
equate to leaving all responsibility for enrolment to the person poten-
tially accessing the programme. Instead, it highlights the importance of 
dialogue between care provider and participant, as well as the necessity 
of the provider knowing what is available for recommendation. One of 
the concerns in this regard, however, is that short term funding makes it 
difficult for providers to recommend greenspace programmes, due to 
lack of continuity of services. 
Aside from issues which impact uptake of greenspace programmes, it 
is important to recognise that not everyone will benefit or enjoy pro-
grammes when on them. This review has covered the necessity of a 
variety of activities to initially engage participants Wilson et al. (2010), 
but O’Brien et al. (2010) also discuss that activities that are repetitive 
can cause participants to lose interest and quit. Even participants who 
enjoy programmes, but see no change in their condition, can become 
demotivated and quit (Husk et al., 2020). In Husk et al.‘s study (Husk 
et al., 2020), participants explicitly said that the main reason for 
drop-out was lack of change in health status leading to them questioning 
if the interventions were effective and worthwhile. Similarly, those with 
higher, or unrealistic, expectations of the intervention were more likely 
to drop out. 
While we have discussed a number of challenges that may hinder the 
implementation of greenspace interventions, it is necessary to highlight 
that reporting bias was evident throughout data extraction, in many of 
the included studies. This finding is supported in a review of wilderness 
therapy programmes, where Fernee et al. (2017) reported that almost all 
included studies reported positive results, and some even explicitly re-
ported a reluctance to analyse negative experiences in detail. Without 
in-depth understanding of negative, or even neutral, experiences, and 
with no advice or support about how to overcome challenges, then it is 
unclear how beneficial research can be in informing future practice. In 
future research, more evidence is therefore needed regarding alternative 
examples which counter successful case narratives. 
4. Discussion 
This review contributes to international empirical research as it is a 
novel approach to both understanding and evaluating how greenspace 
interventions can be used to improve mental health. Through an itera-
tive process, data were collected and analysed which allowed contin-
uous development of programme theories as new data emerged. The 
synthesis of empirical findings allows a greater theoretical understand-
ing of the intervention process itself, rather than reporting whether an 
intervention is effective or not. The theoretical findings are therefore 
transferable across a range of interventions and are more useful for the 
logical, evidence-based development of other effective interventions. To 
identify the context-mechanism-outcome configuration for each pro-
gramme theory, the IPTs were first tested against the literature and then 
refined to explain how, for whom, and in what circumstances, do 
greenspace interventions for mental health work, or do not work. 
Russell and Farnum (2004) have previously suggested a programme 
theory for wilderness therapy that incorporated three interrelated fac-
tors of Wilderness, Physical Self, and Social Self. This programme theory 
was noted, but did not prematurely influence our review since our re-
view was of greenspace programmes in general, and not of a specific 
type. In-depth reviews by Lovell et al. (2015) and Husk et al. (2016) 
have also produced detailed conceptual models of how engagement with 
nature can impact physical and mental health. These models were 
helpful for building a deeper understanding of mechanisms and out-
comes, as well as touching on some of the contextual factors which may 
influence programme development. Our review expands on some of the 
work in these models through further focus on context, additional 
mechanisms, and the focus on ‘for whom’ and ‘in what circumstance’. 
Overall, we found that Nature, Individual Self, and Social Self aptly 
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described the three overarching themes under which our programme 
theories fell. The headings of the seven programme theories identified 
through a thorough engagement with 49 included studies and discus-
sions with greenspace service providers are shown in Fig. 3 under the 
three identified themes of Nature, Individual Self, and Social Self. The 
in-depth synthesis of each of the programme theories, as covered in the 
results, allows an understanding of the causal relationships which make 
up each programme theory. While it is indeed possible for programme 
theories to exist independently from each other, it is feasible to deduce 
that greenspace programmes work best in the circumstances where 
CMOcs are activated under each programme theory simultaneously. As 
Pawson (2006b) states, transformation may be achieved by the fact that 
CMOcs happen together in a process over time. It is worth mentioning 
that participants may focus their development in one area of the pro-
gramme which could lead to trade-offs in outcomes. For example, par-
ticipants who spend time honing a particular independent skill, and 
therefore increasing in self-efficacy, may actually decrease in social 
skills due to time spent alone. Further exploration of how mechanisms in 
one programme theory may affect outcomes in a separate theory is 
therefore recommended. However, through data synthesis, we found 
that 27 of the included studies explicitly reported that the interaction of 
nature, individual changes, and social changes, was related to best 
outcomes. Therefore, programmes should include adequate opportu-
nities for development in both individual and social skills, in order to 
mitigate any negative effects of trade-offs. 
Based on the seven programme theories, Fig. 4 visually depicts a 
novel conceptual framework developed on the basis of our review 
findings. The key differences between this conceptual framework and 
previously mentioned models are: firstly, showing that this framework 
could be an overarching programme theory for all types of greenspace 
programmes, and not just one type of programme; and secondly, as well 
as identifying programme theories about how greenspace interventions 
may be successful in improving mental health, within the seven pro-
gramme theories we have synthesised context, mechanism, outcome 
configurations which allow a better causal understanding of the path-
ways to mental health improvement. 
4.1. Strengths and limitations of the review 
To our knowledge, this review is the first to use realist methodology 
to examine greenspace interventions for mental health where studies 
were not excluded based on intervention type. This allowed different 
types of greenspace programmes to be analysed with a realist lens and 
similar CMOcs to be identified across programmes. The findings high-
light that greenspace programmes appear to be successful as a result of 
three interacting themes; Nature, Individual Self, and Social Self, 
regardless of programme type. In future work, interventions such as care 
farming, wilderness therapy, or horticultural therapy could be analysed 
in separate reviews which could allow the overarching conceptual 
framework outlined in this review to be tested and refined further. 
Another strength is that studies covered nine countries allowing the 
findings of this review to be internationally relevant. 
Limitations must also be recognised when using realist methodology, 
particularly relating to reviews being based on guiding principles rather 
than standardised rules (Pawson et al., 2005). Although we have 
endeavoured to ensure transparency at all points of our review, for 
example by submitting our protocol to PROSPERO, adhering to robust 
quality standards (Wong et al., 2013), and through thorough docu-
mentation and in-depth discussion of key decisions, the realist review 
process is inherently interpretive and subjective, especially in regard to 
relevance and rigour assessment. Secondly, as previously mentioned, 
further exploration of how mechanisms in one programme theory may 
affect outcomes in a separate theory is recommended via future 
research. Thirdly, although not within the scope of the current review, 
future research should identify whether greenspace programmes are 
successful in the longer term, and whether the proposed programme 
theories can also explain long term success. Finally, realist approaches 
can synthesise data from quantitative and qualitative methods (Wong 
et al., 2016; Pawson et al., 1997), and analysis is guided by data that are 
best suited to answer research questions. We found that in the examples 
we examined, the qualitative studies were regarded as higher relevance 
for informing programme theories compared to quantitative data due to 
CMOc information in these studies being more accessible. Future 
research should examine how best to integrate more quantitative data 
into programme theories, for example with physiological mechanisms 
and outcomes such as salivary cortisol changes, body mass, and heart 
rate. 
5. Conclusion 
This realist review has examined the contexts and mechanisms in 
greenspace programmes which can lead to outcomes in mental health to 
show what works, for whom, and in what circumstances. These con-
figurations have been developed into an original overriding theory 
involving seven programme theories under three themes of Nature, In-
dividual Self, and Social Self. The interaction of these three factors 
represents a new conceptual framework for greenspace interventions for 
mental health. The findings of this review are not only theoretically 
novel, but also have practical relevance for those designing such in-
terventions, providing recommendations on how to optimise, tailor, and 
implement, existing interventions. These will be particularly relevant for 
academic researchers, health professionals, and mental health multi- 
disciplinary teams, and for those working in the third sector, devel-
oping and delivering such interventions. 
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